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ABSTRACT

Disclosed are various implementations for updating infor-
mation displayed in a user interface for a worker in a
fulfillment center. Information changing relative to a previ-
ous user interface can be provided in response to location
data that indicates the worker’s location within a fulfillment

Mar. 27, 2014, now Pat. No. 9,632,313. center.
N 105 /|
103
Vs o | A
/__,______f 4 I ﬁ
( TAKE NéXT LEFT THEN

T}, LOCATE ITEM AT BIN J524 /T~

Al




Patent Application Publication  Aug. 2,2018 Sheet 1 of 13 US 2018/0218218 A1

N
\'\ T
J
0 i
e—\\ l‘
~F
~ S
O —tf >
- >
o «
= .
2 ||z O
~ : T
\ L LL
<C
Q
O
]
[
||
7
7 Fl F—

100




US 2018/0218218 A1l

[
I I
I I
I I
| I o) |
[ I o _ _
en I I fo) |
- | I |
[ | ™ I |
e I =~ I I
« [ B __ [
= [ I [
5] [ I [
= _ Iy [
[ I [
. [ I [
= [ I [
(o] _n E E o __ | |
R | [ O_A“V _ _
[ N
5 | AR B e—
I I I
« | = I < ]
[ M 2
= I & I W% _
2 [ z & 5 Ly O
= | [ ] e Il
& | » I ko) _
= _ > 1, £ I !
= | .m I = |
: _ s 8
E | - z 0 |
= | = 0 5 = [
- e m x —
= [ [ [ |
S o e _ |_ [
-
~—
=
[=P]
~N
o]
a

FIG. 2



Patent Application Publication  Aug. 2,2018 Sheet 3 of 13 US 2018/0218218 A1

Computing Environment 303

< —

Data Store 31

Fulfillment Data 324

Fulfillment Center Map 327

Order Data 329

ltem Data 331

Identifier 333

ltem Location 335

Fulfillment Application 315

o FIG. 3
I

Wearable Computing Device(s) 103

Client App. 381 | | Position Sensor(s) 385 |
Display 378 Image Capture Device
383

User Interface 105

Map Data 387

Work Queue 389




Patent Application Publication  Aug. 2,2018 Sheet 4 of 13 US 2018/0218218 A1

108 j

\

< NG
=3\
I—)
= = <
'S — @0
~ [ S — -
L <C
= o
><LLI
N~ = —
Z II
Wl =
< S
— O
—
7

N

J

108




US 2018/0218218 A1l

Aug. 2,2018 Sheet 5 of 13

Patent Application Publication

\u\

1%

80}

¢SMNIE LY N3LI mT<oo._

/

|

Gol

7
JoL—"

mor\ /ﬁ_ﬂ




US 2018/0218218 A1l

Aug. 2,2018 Sheet 6 of 13

Patent Application Publication

L

ﬁ |
1

i

1

i

i

i

{

vear NIg LY S_mt 41v00T

GOl

~
10L—"

mo_‘.\ AI_HH




Patent Application Publication

Aug. 2,2018 Sheet 7 of 13

US 2018/0218218 A1l

105

/107

[

T
i

LOCATE ITEMAT BIN J524

708

/
FIG. 7




US 2018/0218218 A1l

Aug. 2,2018 Sheet 8 of 13

Patent Application Publication

€266 # N1l
300 NHOT *dOHLNY

Y004 ¥3IAOD QuvH
iQINNVOS WAL

\

GOl




US 2018/0218218 A1l

Aug. 2,2018 Sheet 9 of 13

Patent Application Publication

€066 # WLl
300 NHOI *HOHLNY

Y004 ¥3A00 JdVH

|

\ | Bl _-
W ! —
— / | — Z ﬁia /) f
N6~ | T /
/ .\M /
\ voa% ¥ra b-d LY WAL LX3AN 21001 / /
\ N |
] o |||
GOl



Patent Application Publication  Aug. 2,2018 Sheet 10 of 13  US 2018/0218218 A1l

381

1003
' 4

Obtain representation of
location identifier

1005
' 4

Determine location within
fulfilment center

Update user
interface?

/1 009

Render user interface upon
display of wearable computing
device

Y

>/I;nd

FIG. 10



Patent Application Publication  Aug. 2,2018 Sheet 11 of 13  US 2018/0218218 A1l

381

>

1103
\ /

Capture imagery of field of view

1105
: -

Obtain representation of
location identifier

1107
f

Perform image analysis of field
of view

! /‘1 109

Identify item of interest within
field of view in relation to
location identifier(s)

1111
v [

Determine relative position of
item of interest from identified
location identifier

| f1113

Render user interface

End

FIG. 11



Patent Application Publication  Aug. 2,2018 Sheet 12 of 13  US 2018/0218218 A1l

381

Detect change in device
orientation

1203
: -

Obtain representation of
location identifier

1205
\ /

Perform image analysis of field
of view

| F1 207

Identify item of interest within
field of view in relation to
location identifier

| K'] 209

Determine relative position of
item of interest from identified
location identifier

! /-1211

Update visual indicator

1201
/

\ 4

End FIG. 12



Patent Application Publication  Aug. 2,2018 Sheet 13 of 13  US 2018/0218218 A1l

Computing Environment 303

Computing Device(s) 1300

Memory(ies) 1306

Processor(s) inati
1303 Data Store Fulfiiment Application 315
312
A A
< v / 1309 v >




US 2018/0218218 Al

AUGMENTED REALITY USER INTERFACE
FACILITATING FULFILLMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of, and claims
priority to, co-pending U.S. patent application entitled
“Augmented Reality User Interface Facilitating Fulfillment”
filed on Mar. 27, 2014, and assigned application Ser. No.
14/227,744, which is incorporated herein by reference in its
entirety.

BACKGROUND

[0002] Items are stored or stocked in distribution or ful-
fillment centers. Shipments of items can be assembled and
fulfilled from distribution or fulfillment centers where the
items are stored. Items are retrieved or picked from the
inventory storage locations within the fulfillment center by
workers and are then packed, and shipped. Items in the
inventory in the fulfillment center may be stored in one or
more locations within the fulfillment center, either together
as a group or separately throughout the fulfillment center.
Workers in the fulfillment center are tasked with retrieving
items from and/or placing items within the fulfillment center
at various locations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Many aspects of the present disclosure can be
better understood with reference to the following drawings.
The components in the drawings are not necessarily to scale,
with emphasis instead being placed upon clearly illustrating
the principles of the disclosure. Moreover, in the drawings,
like reference numerals designate corresponding parts
throughout the several views.

[0004] FIG. 11is a drawing of an example scenario accord-
ing to various embodiments of the present disclosure.
[0005] FIG. 2 is a drawing of a fulfillment center accord-
ing to various embodiments of the present disclosure.
[0006] FIG. 3 is a drawing of a networked environment
according to various embodiments of the present disclosure.
[0007] FIG. 4 is a drawing depicting a user interface
depicting a user interface element that is rendered and
facilitated by embodiments of the present disclosure.
[0008] FIG. 5 is a drawing depicting a user interface
depicting a user interface element that is rendered and
facilitated by embodiments of the present disclosure.
[0009] FIG. 6 is a drawing depicting a user interface
depicting a user interface element that is rendered and
facilitated by embodiments of the present disclosure.
[0010] FIG. 7 is a drawing depicting a user interface
depicting a user interface element that is rendered and
facilitated by embodiments of the present disclosure.
[0011] FIG. 8 is a drawing depicting a user interface
depicting a user interface element that is rendered and
facilitated by embodiments of the present disclosure.
[0012] FIG. 9 is a drawing depicting a user interface
depicting a user interface element that is rendered and
facilitated by embodiments of the present disclosure.
[0013] FIGS. 10-12 are flowcharts illustrating one
example of functionality implemented as portions of a
method according to various implementations of the present
disclosure.
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[0014] FIG. 13 is a schematic block diagram that provides
one example illustration of a computing environment
employed in the networked environment of FIG. 3 according
to various embodiments of the present disclosure.

DETAILED DESCRIPTION

[0015] The present disclosure relates to generating and/or
rendering a user interface upon a display of a device that
displays information related to various types of tasks. For
example, a task can be related to the fulfillment process of
electronic commerce orders by personnel or workers in a
fulfillment center. Such a task can also be related to delivery
of a parcel by a package delivery service. The present
disclosure also relates to determining a location of a worker
within the fulfillment center, which can facilitate rendering
information on a user interface on the display to facilitate a
given task. The user interface can be rendered and displayed
by a wearable computing device, such as augmented reality
glasses, that overlay a user interface over a field of view of
a fulfillment center worker.

[0016] For example, if a location of a worker within a
fulfillment center can be determined, location-specific infor-
mation, such as, for example, turn-by-turn directions to a
destination within the fulfillment center, can be rendered in
the user interface. A destination within the fulfillment center
can include a particular floor, row, shelf, bin, or a particular
item or product that is stocked within the fulfillment center.
Accordingly, embodiments of the disclosure can facilitate
providing various types of information to a worker in a
fulfillment center in a user interface that is rendered by a
wearable computing device, where the information is also
based at least in part on the location of the user as detected
in accordance with embodiments described herein.

[0017] Beginning with FIG. 1, shown is an example
scenario 100 according to various embodiments of the
disclosure in which a user interface 105 rendered by a
wearable computing device 103, such as augmented reality
glasses or any other device in which a user interface 105 is
rendered in a field of view of a user, is shown. The user
interface 105 can display a worker instruction 107 that is
rendered within the field of view of the user. For example,
the worker instruction 107 can identify a particular location
within a fulfillment center to which a worker should proceed
as well as a task to perform at the particular location.

[0018] Inthe depicted scenario, the worker instruction 107
can be generated by the wearable computing device 103
and/or one or more computing devices in communication
with the wearable computing device 103. The worker
instruction 107 identifies a particular bin in the fulfillment
center to which the worker should proceed to retrieve an
item or product. The item can be retrieved for the purposes
of fulfillment of the item in response to an order placed via
an electronic commerce site. The user interface 105 can also
include a visual indicator 109 that can provide a visual cue
or direction that is overlaid onto the field of view of the user
in the user interface 105. Such a visual cue can be provided
as a part of turn-by-turn directions to a destination within the
fulfillment center. In some embodiments, the visual cue can
also be overlaid onto the user interface 105 to highlight the
location of an item that is within the field of view of the user.
For example, if the bin to which the user is directed appears
within the field of view, the visual indicator 109 can point to
or highlight the bin in the field of view.
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[0019] The worker instruction 107 may also include spe-
cific instructions or actions for the worker to take, such as
“remove orange box from shelving unit on the left.” In other
words, the worker instruction 107 can comprise instructions
beyond turn-by-turn directional instructions to a destination
in the fulfillment center. For example, a worker instruction
107 can identify a particular item in the fulfillment center
that the worker should retrieve. A worker instruction 107 can
also include an instruction to place a particular item in a
particular location in the fulfillment center. In other words,
a worker instruction 107 can include any instruction related
to any step of a task conducted by the worker in a fulfillment
center.

[0020] Such a visual indicator 109 can be updated or
redrawn within the field of view of the user as the orientation
and/or location of the wearable computing device 103 is
updated. In other words, as a user wearing the wearable
computing device 103 moves throughout the fulfillment
center, the visual indicator 109 can be updated or reposi-
tioned on a heads-up display of the wearable computing
device 103 to account for the location and orientation of the
wearable computing device 103.

[0021] The wearable computing device 103 can detect its
location within a fulfillment center by detecting location
identifiers 108 within the fulfillment center and determining
its location within the fulfillment center relative to the
location identifiers 108. Such location identifiers 108 can
include, for example, barcode indicators, such as two-
dimensional or quick response codes (QR codes) that are
positioned throughout the fulfillment center such that they
are visible within the field of view of a user wearing the
wearable computing device 103. In this scenario, the wear-
able computing device 103 can be configured with one or
more image capture devices that are configured to capture
imagery within the field of view of a user, and the image
capture devices can capture imagery of the user’s field of
view periodically. A numeric or alphanumeric identifier
associated with such a barcode indicator can be uniquely
associated with a particular location within the fulfillment
center such that, when scanned by the wearable computing
device, the wearable computing device can identify a par-
ticular location within the fulfillment center.

[0022] To this end, the wearable computing device 103
can then be configured with a barcode scanner, image
capture devices, a radio frequency identification (RFID)
scanner, a near field communication (NFC) scanner, Blu-
etooth radio, or any other device that can capture informa-
tion from a barcode, NFC tag, RFID tag, location beacon, or
other type of identifier that can be placed within a fulfillment
center. In one embodiment, location identifiers 108 can be
positioned along the floor or other surfaces of a fulfillment
center (e.g., shelves, bins, etc.).

[0023] The depicted user interface can be facilitated by
embodiments of the disclosure. In the example of FIG. 1, the
user interface 105 displays structured information that can
be rendered upon the display of a wearable computing
device 103 worn by a user or worker in a fulfillment center
in order to facilitate fulfillment of orders or other tasks in the
fulfillment center by providing the worker with information
about a particular task, such as the retrieving or stowing of
items that are stocked in the fulfillment center.

[0024] In the example scenario 100 shown in FIG. 1, the
wearable computing device 103 can capture a representation
of the location identifier 108, such as a numerical or alpha-
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numerical representation of a two-dimensional barcode, an
RFID tag, an NFC tag, etc., and communicate the represen-
tation of the location identifier 108 to another computing
device, which can be carried by a worker or affixed to a cart
being pushed by the worker through the fulfillment center. In
some embodiments, the capture device 103 can transmit the
representation of the location identifier 108 to a fulfillment
application executed by a computing environment via a
network. In response to capturing a location identifier 108,
the user interface rendered upon the display of the wearable
computing device 103 can be updated in response to the
changing location of the wearable computing device 103. In
other words, as the worker moves throughout the fulfillment
center, information about a task being performed by or
assigned to the worker can be provided in the user interface
rendered by the wearable computing device 103 based upon
the cart’s location and/or a step in a task being performed by
the worker.

[0025] The user interface 105 can also be updated in
response to the changing orientation of the wearable com-
puting device 103. Because the wearable computing device
103 can take the form of augmented reality glasses that are
worn on the user’s head and in which the user interface 105
is rendered upon one or more lenses of the augmented reality
glasses, it may be the case that the visual indicator 109
requires updating as the user moves his or her head while
moving through the fulfillment center as well as when the
user is standing still within the fulfillment center. Accord-
ingly, the wearable computing device 103 can also be
equipped with one or more sensors that can detect move-
ment, acceleration, orientation, and other aspects of the
position of the device.

[0026] In the example of FIG. 1, the visual indicator 109
comprises a target that indicates the location within the field
of view of the user of the particular bin that corresponds to
the worker instruction 107 that is also rendered within the
user interface 105. The visual indicator 109 can take one
form when the user is located outside of a particular prox-
imity radius of the particular bin, and as the user approaches
the particular bin, the visual indicator 109 may change as the
bin is more visible within the field of view. As will be
described herein, the bins within a fulfillment center may
also be associated with a barcode identifier or other type or
location identifier or location beacon that can be detected by
the wearable computing device 103 so that a particular bin
can be identified when it is within the field of view of the
wearable computing device 103.

[0027] Reference is now made to FIG. 2, which depicts a
non-limiting example pictorial diagram of a fulfillment
center 200. In the context of the present disclosure, a
fulfillment center 200 is any materials handling facility
where items are received and stored, orders for items are
fulfilled, and/or shipments of items corresponding to orders
originate. As such, a fulfillment center 200 may, for
example, correspond to a warehouse, a distribution center, a
processing center, or a similar structure. A fulfillment center
200 may be divided into multiple sections. For example, a
fulfillment center 200 may include one or more inventory
storage areas 203, one or more sorting/packing areas 206,
and one or more receiving/loading areas 209 where ship-
ments are received into the fulfillment center or loaded onto
delivery vehicles for delivery to customers or other recipi-
ents pursuant to orders for such items. The fulfillment center
200 may also have one or more mechanisms or methods for
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moving items between sections, including conveyors, fork-
lifts, robotic handling equipment, and other means. In addi-
tion, a fulfillment center 200 may have one or more pickers
or other employees who traverse pick routes or other paths
generated by a shipment or order fulfillment system or
process in order to retrieve items within the fulfillment
center 200 for shipment.

[0028] The inventory storage area 203 includes one or
more item locations 213 where one or more items may be
located for long-term or bulk storage. An item location may
correspond to any number of physical structures. For
example, a shelf, set of shelves, a pallet on a floor, a bin
and/or a series of bins, or similar structures may be consid-
ered to be an item location 213. Item locations 213 can be
arranged in rows within the inventory storage area 203
and/or any other area of the fulfillment center 200.

[0029] Items stored or stocked in the fulfillment center 200
include physical goods available for order and shipment
from the fulfillment center 200. Items may include, for
example, books, compact discs (CDs), digital video discs
(DVDs), televisions, cameras, stereo systems, computers,
pots, pans, appliances, exercise equipment, power tools,
garden tools, furniture, toys, clothes, cosmetics, medicine,
medical supplies, jewelry, sporting goods and/or equipment,
meat, fruit, vegetables, canned goods, dairy products, and/or
other goods or products.

[0030] There is no requirement that identical items be
stored together at the same or neighboring item locations
213. In some embodiments, it may be more efficient to
organize the inventory storage area 203 such that identical or
similar items are stored together. For example, all DVD’s
may be stored in a group or cluster of adjacent item locations
213, with all DVD’s corresponding to a particular movie
located in a single item location 213. In other embodiments,
it may be more efficient to store an item in any item location
213 with sufficient capacity. In such embodiments, multiple
instances of the same item may be stored in separate item
locations 213 in various locations of the inventory storage
area 203. For example, DVD’s corresponding to a particular
movie may be located in multiple item locations 213 spread
throughout the inventory storage area 203 for more efficient
accessibility in certain situations or scenarios.

[0031] Additionally, in some embodiments, items may be
randomly or pseudo-randomly assigned to item locations
213 throughout the fulfillment center 200 based upon avail-
ability of space in an item location 213. In other words, a
worker and/or robot can stock or stow an item in a given
item location 213 if there is space in the item location 213
and then identify to an application or program tasked with
tracking inventory the item location 213 in which an item is
placed. In some embodiments, identification of an item
location 213 in this way can be accomplished by scanning a
barcode or other identifier associated with the item location
213 and transmitting an identifier of the item location 213 to
the application or program tasked with tracking inventory.
[0032] The sorting/packing area 206 is where items are
sorted and packed for shipment or received and sorted for
storage. Within a sorting/packing area 206, items may be
located at item locations 213 according to various embodi-
ments of the present disclosure. Items at item locations 213
within the sorting/packing area 206 may be located such that
workers may be able to quickly and efficiently retrieve items
for fulfillment or shipments. Generally, as items within the
item locations 213 of the sorting/packing area 206 are used
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to fulfill shipments, items at item locations 213 within the
inventory storage area 203 are automatically moved from
the inventory storage area 203 to the sorting/packing area
206. The automated movement of items between the inven-
tory storage area 203 and the sorting/packing area 206 may
be directed by automated systems or processes that track
inventory levels at item locations 213 within the sorting/
packing area and dispatch employees or automatons to
transfer goods between the item locations 213 within the
inventory storage area 203 and the item locations 213 within
the sorting/packing area 206. The loading area 209 is where
items can be received, shipped from the fulfillment center
200 and/or handed over to a carrier tasked with movement
of the items to another location or destination external to the
fulfillment center 200.

[0033] As noted above, location identifiers 108 can be
positioned throughout the various areas of the fulfillment
center 200. Location identifiers 108 can uniquely identify a
particular location within the fulfillment center 200. A
location identifier 108, as noted above, can comprise a
two-dimensional barcode, such as a quick response code,
that is positioned on the floor of the fulfillment center 200.
If implemented as a visual identifier such as a barcode,
location identifiers 108 can be sized such that an image
capture device mounted on the wearable computing device
103 that is moved through the fulfillment center 200 by a
worker can capture a representation of location identifiers
108 as the user moves to various locations.

[0034] Location identifiers 108 can be positioned through-
out the entire fulfillment center 200 or within certain areas
of the fulfillment center 200. In one embodiment, location
identifiers 108 can be positioned every few feet, within
individual rows in a fulfillment center 200, within aisles
linking rows of the fulfillment center 200 to one another, as
in any other area of the fulfillment center 200 at which a
location identifier 108 is desired. Location identifiers 108
can also take the form of devices that transmit a localized
wireless signal or identifier that can be detected by a wireless
capability of the wearable computing device 103. Such an
identifier can uniquely identify a location within the fulfill-
ment center 200 in the same way that a visible barcode
identifier may identify a location within the fulfillment
center 200.

[0035] Additionally, it should be appreciated that the
depicted diagram of a fulfillment center 200 is given for
illustrative purposes and that fulfillment centers 200 can
vary in size in terms of the number of item locations 213, the
number of rows of item locations 213, the number of floors
in the fulfillment center 200, the arrangement of item
locations 213 and/or rows of item locations 213, and other
properties of the fulfillment center 200 as can be appreci-
ated.

[0036] With reference to FIG. 3, shown is a networked
environment 300 according to various implementations. The
networked environment 300 includes a computing environ-
ment 303 as well as one or more wearable computing
devices 103 in data communication via a network 309. The
network 309 includes, for example, the Internet, intranets,
extranets, wide area networks (WANs), local area networks
(LANs), wired networks, wireless networks, or other suit-
able networks, etc., or any combination of two or more such
networks.

[0037] The computing environment 303 may comprise,
for example, a server computer or any other system provid-
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ing computing capability. Alternatively, the computing envi-
ronment 303 may employ a plurality of computing devices
that are arranged, for example, in one or more server banks
or computer banks or other arrangements. Such computing
devices may be located in a single installation or may be
distributed among many different geographical locations.
For example, the computing environment 303 may include
a plurality of computing devices that together may comprise
a hosted computing resource, a grid computing resource,
and/or any other distributed computing arrangement. In
some cases, the computing environment 303 may corre-
spond to an elastic computing resource where the allotted
capacity of processing, network, storage, or other comput-
ing-related resources may vary over time.

[0038] Various applications and/or other functionality may
be executed in the computing environment 303 according to
various implementations. Also, various data is stored in a
data store 312 that is accessible to the computing environ-
ment 303. The data store 312 may be representative of a
plurality of data stores 312 as can be appreciated. The data
stored in the data store 312, for example, is associated with
the operation of the various applications and/or functional
entities described below.

[0039] The components executed on the computing envi-
ronment 303, for example, include a fulfillment application
315 and other applications, services, processes, systems,
engines, or functionality not discussed in detail herein. The
fulfillment application 315 is executed in order to facilitate
fulfillment tasks within a fulfillment center. For example, the
fulfillment application 315 can provide information about
one or more tasks performed by workers within a fulfillment
center, such as the location of an item that the worker is
directed to retrieve. It should be appreciated that while
discussion of the fulfillment application 315 is made in the
context of fulfillment of orders made by users or customers
of an electronic commerce system via a fulfillment center,
that the fulfillment application can also facilitate stocking of
items in the fulfillment center, or the stowing of items. To
this end, the fulfillment application 315 can provide infor-
mation about the location of a bin within the fulfillment
center in which the worker is directed to stow an item that
is being stocked.

[0040] The data stored in the data store 312 includes, for
example, fulfillment data 324. The fulfillment data 324
includes data with which the fulfillment application 315 can
facilitate fulfillment of items via a fulfillment center in
response to orders that are placed by users or customers of
an electronic commerce system. In other words, the fulfill-
ment application 315 can initiate locating, retrieval from a
stowage location, packing, and subsequent shipment of an
item to a user ordering the item via an electronic commerce
system. In one embodiment, the fulfillment data 324 can
include a fulfillment center map 327, which contains infor-
mation about the location of items, bins or other stowage
locations in which items can be stored within one or more
fulfillment center.

[0041] The fulfillment center map 327 can identify one or
more bins or stowage locations by an identifier as well as
information about where in the fulfillment center the bin
and/or stowage location are located. For example, a given
bin can be identified by a unique identifier, a floor, row
number, shelf number, bin location, or any other information
from which a worker and/or robot within a fulfillment center
can locate the given bin. Additionally, the fulfillment center
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map 327 can map location identifiers 108 to specific loca-
tions within the fulfillment center 200. The fulfillment
application 315, using the fulfillment center map 327, can
facilitate the routing of workers within one or more fulfill-
ment centers for efficient fulfillment of orders via the ful-
fillment centers. The fulfillment application 315 can also
determine routes from other points within the fulfillment
center 200 to a given location identifier 108, such as from an
entry or exit of the fulfillment center 200. The fulfillment
application 315 can also calculate routes between two or
more location identifiers 108 within the fulfillment center
200.

[0042] The fulfillment center map 327 can also include a
reference image of various rows or aisles within the fulfill-
ment center along with an image map that maps a particular
item location 213 to the reference image. In this way, the
location within the image of a particular item location 213
can be determined in relation to other item locations 231
appearing within the image. Accordingly, an image analysis
can be performed using the reference image such that a
location of a particular item location 213, such as a bin, can
be identified in terms of a vector or distance from another
item location 213 appearing within the reference image.
[0043] Fulfillment data 324 can also include order data
329 from which the fulfillment application 315 can initiate
fulfillment of items. Order data 329 can include information
about orders placed by users via an electronic commerce
system and the fulfillment application 315 can direct a
worker and/or robot within a fulfillment center 200 to
retrieve the item from a location within the fulfillment center
based upon the order data 329. For example, the order data
329 can include information about which items are associ-
ated with a particular order, a class of shipping associated
with an order (e.g., shipping speed), a class of fulfillment
associated with the order (e.g., fulfillment speed), or other
information with which the fulfillment application 315 can
determine when and how a particular item associated with
an order should be retrieved and shipped to a recipient.
[0044] Item data 331 includes information about items that
are stocked within a fulfillment center. Item data 331 can
include information such as product descriptions, specifica-
tions, or other information. Item data 331 can also include an
item identifier 333 with which the item can be uniquely
identified within a fulfillment center in which it is stocked.
Item data 331 can also include an item location 335, which
can identify one or more locations within a fulfillment center
in which an item is stocked. The item location 335 can also
identify how many of a particular item are stocked in a given
location. Such a location can be identified by one or more of
a bin identifier, a floor number, a row number, shelf number,
region or other data by which a given location can be
identified within a fulfillment center.

[0045] The wearable computing device 103 is representa-
tive of a plurality of wearable computing devices 103 that
may be coupled to the network 309. The wearable comput-
ing device 103 may comprise, for example, a processor-
based system such as a computer system. Such a computer
system may be embodied in the form of augmented reality
glasses that project or render a user interface within the field
of view of a user wearing or carrying the wearable comput-
ing device 103. It should be noted that a wearable computing
device 103 can be a device that can be carried by the user as
opposed to literally worn by the user. In such a scenario, the
wearable computing device 103 may be in communication
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with another device or display that renders a user interface
within the field of view of the user. The wearable computing
device 103 may include a display 378. The display 378 may
comprise, for example, lenses that are positioned in front of
the user’s eyes upon which the user interface can be ren-
dered such that the user interface is within the field of view
of'a user wearing or carrying the wearable computing device
103. Accordingly, the display 378 can comprise a miniatur-
ized projection system that is integrated within the wearable
computing device 103 that projects the user interface 105
onto lenses or glasses that are positioned in front of one or
more eyes of the user.

[0046] The wearable computing device 103 may be con-
figured to execute various applications such as a client
application 381 and/or other applications. The client appli-
cation 381 may be executed in a wearable computing device
103, for example, to access content served up by the
computing environment 303 and/or other servers, thereby
rendering a user interface 105 on the display 378. The client
application 381 can also render a user interface 105 based
upon data that is stored or cached within storage or memory
of the wearable computing device 103. The wearable com-
puting device 103 may be configured to execute applications
beyond the client application 381 such as, for example, other
augmented reality applications, mobile applications, mes-
saging applications, social networking applications, photog-
raphy applications, location based applications and/or other
applications.

[0047] The wearable computing device 103 can also
include an image capture device 383, which can include one
or more cameras or image capture devices that can capture
imagery and/or video of items within a field of view of the
user. In one embodiment, the image capture device 383 can
be mounted on a frame of the wearable computing device
103 and aimed toward the wearer’s field of view such that
it captures imagery of what is located in front of the user’s
head. The image capture device 383 can be accessed by the
client application 381 so that the client application 381 can
perform analyses on the imagery captured by the image
capture device 383. In some embodiments, the client appli-
cation 381 can be configured to sample imagery captured by
the image capture device 383 to facilitate the rendering of a
user interface 105 that is displayed on the display 378.
[0048] The wearable computing device 103 can also be
configured with wireless communication capabilities such as
wireless local area network (WLAN) capability that can be
employed to facilitate communications with the computing
environment 303 via the network 309. Additionally, the
wearable computing device 103 can also be equipped with
personal area network (PAN) wireless communications
capabilities such as a Bluetooth capability. In any form, the
wireless communications capabilities of the wearable com-
puting device 103 can allow the wearable computing device
103 to detect location beacons that are positioned throughout
the fulfillment center 200. A location beacon can comprise
a device that emits a wireless signal indicating a location
within the fulfillment center 200. Such a location beacon can
emit a location identifier that can be captured by the wireless
communications capabilities of the wearable computing
device 103 and in turn by the client application 381.
[0049] The wearable computing device 103 can also be
equipped with one or more position sensors 385 that can
provide information about orientation and/or movement of
the wearable computing device 103. For example, position
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sensors 385 can include accelerometers, altimeters, speed-
ometers, or other sensors that can provide pitch data, yaw
data, roll data, velocity, acceleration, or other information
related to movement and orientation of the wearable com-
puting device 103. In one embodiment, the wearable com-
puting device 103 can execute an operating system that
provides an application programming interface (API) that
provides API calls with which the client application 381 can
access information about device position and/or orientation
or other data obtained by the position sensors 385.

[0050] The wearable computing device 103 can also be
configured to store map data 387 that can correspond to at
least a subset of the fulfillment center map 327. In other
words, the wearable computing device 103 can cache infor-
mation about location identifiers positioned throughout the
fulfillment center 200 as well as information about products
and/or inventory storage locations 203 that are positioned
throughout the fulfillment center 200. In this way, the client
application 381 can rely upon cached map data 387 to
facilitate the rendering of information in the user interface
105 including worker instructions 107 and/or visual indica-
tors 109 rather than relying upon the fulfillment application
315 executed in the computing environment 303 to provide
location information with which the user interface 105 can
be created. For example, map data 387 can include reference
images of aisles or rows within the fulfillment center 200
that correspond to items that the worker may encounter
during a shift or a given period of time so that the client
application 381 can perform image analyses on the reference
image as compared against imagery captured by the image
capture device 383 in order to render or update a visual
indicator 109 appearing within a user interface 105.

[0051] The wearable computing device 103 can also be
configured to store a work queue 389, which can include
information about the various tasks associated with a given
worker or user assigned to a particular wearable computing
device 103. For example, a user may authenticate with the
fulfillment application 315 via a login user interface pro-
vided by the client application 381 and the wearable com-
puting device 103. The fulfillment application 315 can then
transmit information about the various tasks to be performed
by the user during a particular shift and/or a given period of
time. In such a scenario, the client application 381 can also
retrieve and cache map data 387 identifying location infor-
mation about item locations 231 of the items to be retrieved
by the user during the given period of time as well as data
regarding location identifiers that are near the item locations
231. In this way, the client application 381 can generate
worker instructions 107 and/or visual indicators 109 in the
user interface 105 without relying exclusively on data
obtained in real time from the fulfillment application 315.

[0052] Next, a general description of the operation of the
various components of the networked environment 300 is
provided. To begin, the fulfillment application 315 can
facilitate providing information in the form of a user inter-
face and/or user interface updates that are rendered upon the
display 378 of a wearable computing device 103 that pro-
vides information about a task for a worker within the
fulfillment center 200. For example, such a task can include
an instruction to retrieve an item from an item location 213
within the fulfillment center 200 to a sorting/packing area
206. As another example, a task can include an instruction
to stow an item in an item location 213 within the fulfillment
center 200. Accordingly, a user interface 105 rendered by the
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wearable computing device 103 can be generated by the
client application 381 and/or the fulfillment application 315
that includes a worker instruction 107, a visual indicator
109, and/or information about at least a portion of a task to
be completed by the worker.

[0053] For example, the worker instruction 107 can
include a location of an item that needs retrieval from an
item location 213 in the fulfillment center 200 as well as
turn-by-turn directions to the item location 213 as deter-
mined from the current location of the wearable computing
device 103 as determined by the client application 381 in
response to detection of a location identifier within the field
of view of the wearable computing device 103 that is
captured by the image capture device 383. As another
example, the worker instruction 107 can also include turn-
by-turn directions to an item location 213 and/or a region
within the fulfillment center 200 at which an item can be
stowed by the worker. Accordingly, as a user wearing a
wearable computing device 103 moves throughout the ful-
fillment center 200, the wearable computing device 103 can
capture representations of location identifiers 108 within the
fulfillment center 200. These location identifiers can be
affixed to the floor of the fulfillment center 200 or other
surfaces within the fulfillment center 200. These location
identifiers 108 can be captured periodically, such as every
few seconds, milliseconds, or other quantum of time.

[0054] As the wearable computing device 103 captures
these representations, they can be transmitted to the fulfill-
ment application 315. In response to receiving a represen-
tation of a location identifier 108, the fulfillment application
315 can determine whether a worker instruction displayed in
a user interface 105 should be updated in response to a
changed location of the wearable computing device 103. In
one embodiment, the fulfillment application 315 can gener-
ate turn-by-turn instructions to a destination within the
fulfillment center 200 based upon the location of the wear-
able computing device 103, and the worker instruction 107
and/or visual indicator 109 on the user interface 105 that
directs the user as to a direction in which the worker should
proceed can be updated as the location of the wearable
computing device 103 is updated in the form of location
identifiers 108 that are captured by the wearable computing
device 103.

[0055] Additionally, should a worker proceed too far or
pass a destination to which the worker has been directed, the
fulfillment application 315 can generate a worker instruction
107 that informs the worker to stop and/or turn around in
order to arrive at the destination. In some embodiments, the
worker instruction 107 can also include an alert that the
worker has arrived at his or her destination, such as a
particular item location 213 within the fulfillment center
200. In some embodiments, the client application 381 may
alert the worker about an arrival at a destination via a
vibration caused by a motor or other tactile/haptic feedback,
an audible alert, or a visual alert rendered on the display 378
of the wearable computing device 103.

[0056] In some embodiments, the fulfillment application
315 and/or client applications 381 executed by multiple
instances of wearable computing devices 103 can generate
turn-by-turn instructions to optimize the flow of workers
through the fulfillment center 200. In other words, the
fulfillment application 315 can direct workers via turn-by-
turn instructions according to a route that minimizes colli-
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sions with other workers wearing wearable computing
devices 103 in the fulfillment center 200.

[0057] As shown in the example scenario 100 shown in
FIG. 1, the client application 381 can also render a visual
indicator 109 in the user interface 105 that can serve various
purposes. The visual indicator 109 can highlight or identify
an item of interest that is located within the field of view of
the user. Such an item of interest may be identified by the
wearable computing device 103 via the image capture
device 383. The item of interest may comprise, for example,
an item location 213 such as a bin, shelf, or item in the
fulfillment center 200.

[0058] In order to identify an item of interest, the client
application 381 can perform an image analysis of imagery
captured by the image capture device 383. Items in the
fulfillment center 200, such as item locations 231 (e.g., bins,
shelves, etc.), can have location identifiers 108 affixed to
them, such as a barcode identifier, RFID tag, location
beacon, etc. Accordingly, as a user wearing a wearable
computing device 103 moves throughout the fulfillment
center 200, the client application 381 can periodically cap-
ture location identifiers 108 that appear within the fulfill-
ment center 200 via the image capture device 383 and/or
wireless capabilities of the wearable computing device 103.
In response to capturing a location identifier 108 for which
location information can be determined from the map data
387, the client application 381 can render or update a visual
indicator 109 in the user interface 105.

[0059] For example, if a current task of a user comprises
the storage or retrieval of an item from a particular item
location 213, a visual indicator 109 can indicate a location
within the field of view of the user at which the item location
213 is located. In order to render such a visual indicator 109,
the client application 381 performs an image analysis of the
field of view by comparing it against a reference image of a
particular aisle or row in which the item location 213 is
located. Accordingly, even if a location identifier 108 of a
particular item location 213 is not visible within the field of
view, the image capture device 383 or wireless capabilities
of the wearable computing device 103 may be able to
capture a location identifier within the field of view of
another item location 213 appearing within the field of view.
[0060] As noted above, map data 387 or the fulfillment
center map 327 can include a reference image of an aisle or
row along with an image map that maps the location of item
locations 213 in relation to one another. Therefore, the image
analysis performed by the client application 381 can deter-
mine the location within the field of view of the user by
comparing the field of view as captured by the image capture
device 383 with the reference image. Accordingly, the visual
indicator 109 highlighting a location of an item location 213
within the field of view can be rendered upon the display 378
upon performing such an image analysis. Such an analysis
can be performed periodically, such as multiple times per
second or any other quantum of time such that the visual
indicator 109 is updated as the user moves his or her head
or moves throughout the fulfillment center 200.

[0061] The visual indicator 109 can also be updated in
response to data from the position sensors 385 of the
wearable computing device 103. For example, as the user
moves his or her head or moves throughout the fulfillment
center 200, the client application 381 can update the location
of the visual indicator 109 in response to detecting move-
ment from position sensor 385 data. Such data can include
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orientation data, pitch, yaw, accelerometer data or other data
from which the orientation of the wearable computing
device 103 can be determined.

[0062] In some embodiments, the client application 381
executed by the wearable computing device 103 can be
configured to provide worker instructions 107 and/or visual
indicators 109 to a worker wearing the wearable computing
device 103 who is not moving or navigating throughout a
fulfillment center 200. For example, a worker may be
positioned in an area of a fulfillment center 200 to which
items are brought by robotic devices and/or a conveyor
system and where the worker is directed to pack and/or ship
items that are brought to the location of the worker. In one
scenario, the client application 381 executed by the wearable
computing device 103 can capture identifiers that are asso-
ciated with an item retrieved by the robotic device and
consult the fulfillment application 315 and/or the work
queue 389 to determine whether the worker instruction 107
and/or visual indicator 109 rendered upon the display 378
should be updated.

[0063] In one embodiment, a robotic device can be con-
figured to transmit an identifier to the wearable computing
device 103 that uniquely identifies the robotic device with
respect to other robotic devices. In response to obtaining
such an identifier, the client application 381 can consult the
fulfillment application 315 and/or the work queue 389 to
determine whether and how to update the worker instruction
and/or visual indicator 109. For example, the worker instruc-
tion 107 can be updated to instruct the worker as to which
item to retrieve from a robotic device arriving within a
proximity of the wearable computing device 103.

[0064] Referring next to FIG. 4, shown is an example of
a user interface 105 rendered by a wearable computing
device 103 illustrating an example of a worker instruction
107 as well as a visual indicator 109 that can be rendered
upon a display 378 of the wearable computing device 103
according to various embodiments of the disclosure. The
user interface 105 shown in FIG. 4 includes a worker
instruction 107 that is based upon a location determined by
the client application 381 in response to capturing a repre-
sentation of one or more location identifiers 108 appearing
within the field of view of the wearable computing device
103. The location identifiers 108 are captured by the image
capture device 383 that can be integrated within the wear-
able computing device 103 or in communication with the
wearable computing device 103. In the depicted example,
the worker instruction 107 comprises a navigational direc-
tion to a destination within the fulfillment center 200 as well
as information about a task to be performed by the user. As
shown in FIG. 4, the worker instruction 107 comprises an
identity of an item location 213 to which the worker should
proceed as well as an instruction to retrieve an item that is
stored in the item location 213.

[0065] The worker instruction 107 can be generated by the
client application 381 and be generated based at least in part
upon a current location within the fulfillment center 200 of
the wearable computing device 103 as determined by the
client application 381 and/or the fulfillment application 315.
Additionally, the user interface 105 also includes a visual
indicator 109 that can provide a visual aid to the worker and
that is also rendered upon the display 378 by the wearable
computing device 103. In the example shown in FIG. 4, the
visual indicator 109 rendered by the client application 381
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comprises an arrow indicating a turn-by-turn direction that
facilitates navigation to the item location 213 identified by
the worker instruction 107.

[0066] In this way, the worker instruction 107 and the
visual indicator 109 can be generated by the client applica-
tion 381 based at least in part upon the work queue 389
associated with a particular worker, the location of the
wearable computing device 103 within the fulfillment center
200 and the map data 387 that is cached in the wearable
computing device 103. In some embodiments, the fulfill-
ment application 315 can generate the worker instruction
107 and visual indicator 109 rather than the client applica-
tion 381 executed by the wearable computing device 103. In
such a scenario, the fulfillment application 315 can transmit
the worker instruction 107 and visual indicator 109 to the
client application 381 via the network 309, which can be
rendered upon the display 378 by the client application 381.
[0067] Continuing the example of FIG. 4, reference is now
made to FIG. 5, which illustrates an updated user interface
105 rendered by the client application 381 upon the display
378 of the wearable computing device 103. In the example
of FIG. 5, the worker instruction 107 is updated based upon
an updated location of the wearable computing device 103
as determined by the client application 381 as well as an
image analysis performed by the client application 381. As
noted above, the client application 381 can perform an
image analysis on imagery of the field of view of the user
wearing the wearable computing device 103 that is captured
by the image capture device 383 of the wearable computing
device 103.

[0068] In the example of FIG. 5, the visual indicator 109
is overlaid onto a location of the item or item location 213
within the field of view of the user that is associated with a
task indicated by the worker instruction 107. As described
above, the location of the item within the field of view of the
user can be determined based upon an image analysis of the
field of view as compared against a reference image of the
aisle in which the item or item location 213 is located.
[0069] Continuing the example of FIG. 5, reference is now
made to FIG. 6. FIG. 6 illustrates an updated user interface
105 in which the visual indicator 109 has been updated
based upon an updated location and/or orientation of the
wearable computing device 103 relative to the scenario
shown in FIG. 5. In the example of FIG. 6, the user has
moved forward into the aisle in which the item location 213
specified by the worker instruction 107 is located. Accord-
ingly, the client application 381 can detect the updated
location of the wearable computing device 103 by detecting
one or more location identifiers 108 appearing within the
field of view of the wearable computing device 103. The
wearable computing device 103 can then update the visual
indicator 109 by capturing location identifiers 108 within the
field of view of the user and determining a relative distance
from the location identifiers 108 that are visible within the
field of view to the item location 213.

[0070] In other words, as is described above, the client
application 381 can determine a location within the display
378 at which the visual indicator 109 should be placed by
performing an image analysis of the field of view of user as
reflected in imagery captured by the image capture device
383. The client application 381 can perform such an image
analysis periodically, such as multiple times per second,
multiple times per millisecond, or any other quantum of
time. Additionally, an event based model can be employed
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where the visual indicator 109 is updated when one or more
position sensors 385 indicate that the location and/or orien-
tation of the wearable computing device 103 has changed by
more than a threshold amount. In such a scenario, a change
in the location or orientation of the wearable computing
device 103 by more than a threshold amount indicates that
the location of the visual indicator 109 should be updated.
[0071] FIG. 6 also illustrates a scenario in which the
shape, type and/or orientation of the visual indicator 109
itself can be adjusted based at least in part upon the distance
of the wearable computing device 103 from the item loca-
tion 213 to which the user is being directed by the worker
instruction 107 and visual indicator 109. In other words, the
visual indicator 109 can be changed depending upon
whether the user is relatively close to the item location 213.
As shown in FIG. 6, the shape of the visual indicator 109 is
changed as the user approaches the item location 213. As
one example, the visual indicator 109 can take one form
when only a “rough” measure of the location within the field
of view is known and another form when a more accurate
location of the item location 213 within the field of view can
be determined. In this scenario, a rough measure of the
position of the item location 213 within the field of view
may exist when the location identifier 108 of the item
location 213 cannot be seen at all or with enough fidelity to
identify within the field of view.

[0072] Accordingly, the position of the item location 213
within the field of view in this scenario is determined based
upon the relative location of the item location 213 as
compared to those location identifiers 108 that can be
identified within the field of view. The relative location of
the item location 213 as compared to those location identi-
fiers 108 that can be identified within the field of view is
determined by performing an image analysis of the field of
view as captured by the image capture device 383 of the
wearable computing device 103.

[0073] Reference is now made to FIG. 7, which continues
the example of FIG. 6. In FIG. 7, the user has approached
and found the item location 213 associated with a particular
task. In the example shown in FIG. 7, the client application
381 can identify a barcode identifier or other type of
identifier associated with the item location 213 to which a
particular item to be retrieved by the worker is assigned.
Accordingly, as shown in FIG. 7, as the user approaches the
item location 213, the client application 381 can identify the
location identifier 708 associated with the item location 213
that is associated with the task that the user was tasked with
completing. In the example shown in FIG. 7, the location
identifier 708 comprises a QR code, but the location iden-
tifier 708 can comprise any barcode identifier, textual iden-
tifier, or any other identifier that can be captured by the
image capture device 383 and/or the client application 381.
[0074] Accordingly, once the user has arrived at the speci-
fied item location 213, the client application 381 can trans-
mit an indication that the user has arrived at the item location
213 and/or update the work queue 389 to indicate that the
user has arrived at the item location 213 associated with a
given task assigned to the worker. As noted above, such a
task can include retrieval of an item from a particular item
location 213 as well as stowage of an item at the item
location 213.

[0075] Continuing the example of FIG. 7, reference is now
made to FIG. 8, which illustrates an example of how the
client application 381 can also identify a barcode identifier
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801 associated with a particular item or product stored
within the fulfillment center 200. Accordingly, the client
application 381 can verify whether the item located in the
item location 213 is the item expected to be in the item
location 213. Accordingly, the client application 381 can
report to the fulfillment application 315 that the item has
been retrieved by the worker and/or update the work queue
389 stored in the wearable computing device 103. Addition-
ally, the worker instruction 807 can also be updated by the
client application 381 to provide confirmation to the user
that the item was identified by the client application 381. In
this way, upon confirmation that the item was identified, the
user may then place the item in a cart and proceed to a next
task in the user’s workflow.

[0076] Continuing the example of FIG. 8, reference is now
made to FIG. 9, which continues the example of FIG. 8. As
shown in FIG. 9, upon confirmation that the item in the item
location 213 was scanned by the image capture device 383
of the wearable computing device 103, the client application
381 can update the worker instruction 907 to provide
information about a next task to which the worker is
assigned. Information about the next task to which the
worker is assigned can be retrieved from the work queue 389
and/or from the fulfillment application 315. Such a next task
can include, for example, another item that the worker
should retrieve from an item location 213, instructions to
proceed to another portion of the fulfillment center 200, such
as to the sorting/packing area 206.

[0077] Referring next to FIG. 10, shown is a flowchart that
provides one example of the operation of a portion of the
fulfillment application 315 and/or client application 381
according to various implementations. It is understood that
the flowchart of FIG. 10 provides merely an example of the
many different types of functional arrangements that may be
employed to implement the operation of the portion of the
fulfillment application 315 and/or client application 381 as
described herein. As an alternative, the flowchart of FIG. 10
may be viewed as depicting an example of steps of a method
implemented in the computing environment 303 and/or
wearable computing device 103 according to one or more
implementations.

[0078] Beginning with box 1003, the fulfillment applica-
tion 315 and/or client application 381 can obtain a repre-
sentation of a location identifier 108 captured by an image
capture device 383 or other capability of a wearable com-
puting device 103 being moved through the fulfillment
center 200 by a worker. At box 1005, the wearable comput-
ing device 103 can determine its location within the fulfill-
ment center 200 based upon an analysis of the location
identifier transmitted to the fulfillment application 315. At
box 1007, the client application 381 and/or fulfillment
application 315 can determine whether a worker instruction
107 and/or visual indicator 109 in a user interface 105
rendered by the client application 381 should be updated in
response to the updated location of the wearable computing
device 103.

[0079] As noted above, such an updated worker instruc-
tion 107 and/or visual instruction 109 can be a turn by turn
instruction, the identity of an item to be picked or stowed, or
any other instruction that can be updated in response to the
location of the wearable computing device 103. At box
1009, the client application 381 can render the updated user
interface 105 in response to determining that the user
interface 105 should be updated.
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[0080] Referring next to FIG. 11, shown is a flowchart that
provides one example of the operation of a portion of the
client application 381 according to various implementations.
It is understood that the flowchart of FIG. 11 provides
merely an example of the many different types of functional
arrangements that may be employed to implement the opera-
tion of the portion of the client application 381 as described
herein. As an alternative, the flowchart of FIG. 11 may be
viewed as depicting an example of steps of a method
implemented in the wearable computing device 103 accord-
ing to one or more implementations.

[0081] At box 1103, the client application 381 can capture
imagery of a field of view of the wearable computing device
103 via the image capture device 383 associated with the
wearable computing device 103. At box 1105, the client
application 381 can obtain a representation of at least one
location identifier 108 within the field of view. As noted
above, a location identifier 108 may be affixed to various
locations within the fulfillment center 200, such as a floor,
walls, onto item locations 213, or other positions within the
fulfillment center 200. At box 1107, the client application
381 can perform an image analysis of the field of view of the
wearable computing device 103 by comparing the field of
view to reference images of the location corresponding to
the field of view.

[0082] Atbox 1109, the client application 381 can identify
an item of interest within the field of view relative to the
identified location identifiers within the field of view. The
item of interest can correspond to an item location 213, an
item, or other location within the fulfillment center 200 that
is related to a particular task associated with the user and for
which a worker instruction 107 and/or visual indicator 109
is displayed. In some situations, a location identifier 108
identified within the field view corresponds to the particular
item of interest corresponding to the worker instruction 107
and/or visual indicator 109. At box 1111, the client applica-
tion 381 can identify the relative position of the item of
interest from identified location identifiers 108 within the
user interface 105. At box 1113, the client application 381
can render the user interface 105 including a worker instruc-
tion and/or a visual indicator 109.

[0083] Referring nextto FIG. 12, shown is a flowchart that
provides one example of the operation of a portion of the
client application 381 according to various implementations.
It is understood that the flowchart of FIG. 12 provides
merely an example of the many different types of functional
arrangements that may be employed to implement the opera-
tion of the portion of the client application 381 as described
herein. As an alternative, the flowchart of FIG. 12 may be
viewed as depicting an example of steps of a method
implemented in the wearable computing device 103 accord-
ing to one or more implementations.

[0084] At box 1201, the client application 381 can detect
a change in the position and/or orientation of the wearable
computing device 103 from position sensor 385 data. At box
1203, the client application 381 can obtain a representation
of at least one location identifier 108 within the field of view
of the wearable computing device 103. As noted above, a
location identifier 108 may be affixed to various locations
within the fulfillment center 200, such as a floor, walls, onto
item locations 213, or other positions within the fulfillment
center 200. At box 1205, the client application 381 can
perform an image analysis of the field of view of the
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wearable computing device 103 by comparing the field of
view to reference images of the location corresponding to
the field of view.

[0085] Atbox 1207, the client application 381 can identify
an item of interest within the field of view relative to the
identified location identifiers 108 within the field of view.
The item of interest can correspond to an item location 213,
an item stocked within the fulfillment center 200, or other
location within the fulfillment center 200 that is related to a
particular task associated with the user and for which a
worker instruction 107 and/or visual indicator 109 is dis-
played. In some situations, a location identifier 108 identi-
fied within the field view corresponds to the particular item
of interest corresponding to the worker instruction 107
and/or visual indicator 109. At box 1209, the client appli-
cation 381 can identify the relative position of the item of
interest from identified location identifiers 108 within the
user interface 105. At box 1211, the client application 381
can render the user interface 105 including a worker instruc-
tion and/or a visual indicator 109.

[0086] With reference to FIG. 13, shown is a schematic
block diagram of the computing environment 303 according
to an embodiment of the present disclosure. The computing
environment 303 includes one or more computing devices
1300. Each computing device 1300 and/or the wearable
computing device 103 includes at least one processor circuit,
for example, having a processor 1303 and a memory 1306,
both of which are coupled to a local interface 1309. To this
end, each computing device 1300 may comprise, for
example, at least one server computer or like device. The
local interface 1309 may comprise, for example, a data bus
with an accompanying address/control bus or other bus
structure as can be appreciated.

[0087] Stored in the memory 1306 are both data and
several components that are executable by the processor
1303. In particular, stored in the memory 1306 and execut-
able by the processor 1303 is the fulfillment application 315,
and potentially other applications. Also stored in the
memory 1306 may be a data store 312 and other data. In
addition, an operating system may be stored in the memory
1306 and executable by the processor 1303.

[0088] It is understood that there may be other applica-
tions that are stored in the memory 1306 and are executable
by the processor 1303 as can be appreciated. Where any
component discussed herein is implemented in the form of
software, any one of a number of programming languages
may be employed such as, for example, C, C++, C#,
Objective C, Java®, JavaScript®, Perl, PHP, Visual Basic®,
Python®, Ruby, Flash or other programming languages.
[0089] A number of software components are stored in the
memory 1306 and are executable by the processor 1303. In
this respect, the term “executable” means a program file that
is in a form that can ultimately be run by the processor 1303.
Examples of executable programs may be, for example, a
compiled program that can be translated into machine code
in a format that can be loaded into a random access portion
of the memory 1306 and run by the processor 1303, source
code that may be expressed in proper format such as object
code that is capable of being loaded into a random access
portion of the memory 1306 and executed by the processor
1303, or source code that may be interpreted by another
executable program to generate instructions in a random
access portion of the memory 1306 to be executed by the
processor 1303, etc. An executable program may be stored
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in any portion or component of the memory 1306 including,
for example, random access memory (RAM), read-only
memory (ROM), hard drive, solid-state drive, USB flash
drive, memory card, optical disc such as compact disc (CD)
or digital versatile disc (DVD), floppy disk, magnetic tape,
or other memory components.

[0090] The memory 1306 is defined herein as including
both volatile and nonvolatile memory and data storage
components. Volatile components are those that do not retain
data values upon loss of power. Nonvolatile components are
those that retain data upon a loss of power. Thus, the
memory 1306 may comprise, for example, random access
memory (RAM), read-only memory (ROM), hard disk
drives, solid-state drives, USB flash drives, memory cards
accessed via a memory card reader, floppy disks accessed
via an associated floppy disk drive, optical discs accessed
via an optical disc drive, magnetic tapes accessed via an
appropriate tape drive, and/or other memory components, or
a combination of any two or more of these memory com-
ponents. In addition, the RAM may comprise, for example,
static random access memory (SRAM), dynamic random
access memory (DRAM), or magnetic random access
memory (MRAM) and other such devices. The ROM may
comprise, for example, a programmable read-only memory
(PROM), an erasable programmable read-only memory
(EPROM), an electrically erasable programmable read-only
memory (EEPROM), or other like memory device.

[0091] Also, the processor 1303 may represent multiple
processors 1303 and/or multiple processor cores and the
memory 1306 may represent multiple memories 1306 that
operate in parallel processing circuits, respectively. In such
a case, the local interface 1309 may be an appropriate
network that facilitates communication between any two of
the multiple processors 1303, between any processor 1303
and any of the memories 1306, or between any two of the
memories 1306, etc. The local interface 1309 may comprise
additional systems designed to coordinate this communica-
tion, including, for example, performing load balancing. The
processor 1303 may be of electrical or of some other
available construction.

[0092] Although the fulfillment application 315 and client
application 381, and other various systems described herein
may be embodied in software or code executed by general
purpose hardware as discussed above, as an alternative the
same may also be embodied in dedicated hardware or a
combination of software/general purpose hardware and
dedicated hardware. If embodied in dedicated hardware,
each can be implemented as a circuit or state machine that
employs any one of or a combination of a number of
technologies. These technologies may include, but are not
limited to, discrete logic circuits having logic gates for
implementing various logic functions upon an application of
one or more data signals, application specific integrated
circuits (ASICs) having appropriate logic gates, field-pro-
grammable gate arrays (FPGAs), or other components, etc.
Such technologies are generally well known by those skilled
in the art and, consequently, are not described in detail
herein.

[0093] The flowcharts of FIGS. 10-12 show the function-
ality and operation of an implementation of portions of the
fulfillment application 315 and/or client application 381. If
embodied in software, each block may represent a module,
segment, or portion of code that comprises program instruc-
tions to implement the specified logical function(s). The
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program instructions may be embodied in the form of source
code that comprises human-readable statements written in a
programming language or machine code that comprises
numerical instructions recognizable by a suitable execution
system such as a processor 1303 in a computer system, in the
wearable computing device 103 or other system. The
machine code may be converted from the source code, etc.
If embodied in hardware, each block may represent a circuit
or a number of interconnected circuits to implement the
specified logical function(s).

[0094] Although the flowcharts of FIGS. 10-12 show a
specific order of execution, it is understood that the order of
execution may differ from that which is depicted. For
example, the order of execution of two or more blocks may
be scrambled relative to the order shown. Also, two or more
blocks shown in succession in FIGS. 10-12 may be executed
concurrently or with partial concurrence. Further, in some
embodiments, one or more of the blocks shown in FIGS.
10-12 may be skipped or omitted. In addition, any number
of counters, state variables, warning semaphores, or mes-
sages might be added to the logical flow described herein,
for purposes of enhanced utility, accounting, performance
measurement, or providing troubleshooting aids, etc. It is
understood that all such variations are within the scope of
the present disclosure.

[0095] Also, any logic or application described herein,
including the fulfillment application 315 and/or client appli-
cation 381, that comprises software or code can be embodied
in any non-transitory computer-readable medium for use by
or in connection with an instruction execution system such
as, for example, a processor 1303 in a computer system or
other system. In this sense, the logic may comprise, for
example, statements including instructions and declarations
that can be fetched from the computer-readable medium and
executed by the instruction execution system. In the context
of the present disclosure, a “computer-readable medium”
can be any medium that can contain, store, or maintain the
logic or application described herein for use by or in
connection with the instruction execution system.

[0096] The computer-readable medium can comprise any
one of many physical media such as, for example, magnetic,
optical, or semiconductor media. More specific examples of
a suitable computer-readable medium would include, but are
not limited to, magnetic tapes, magnetic floppy diskettes,
magnetic hard drives, memory cards, solid-state drives, USB
flash drives, or optical discs. Also, the computer-readable
medium may be a random access memory (RAM) including,
for example, static random access memory (SRAM) and
dynamic random access memory (DRAM), or magnetic
random access memory (MRAM). In addition, the com-
puter-readable medium may be a read-only memory (ROM),
a programmable read-only memory (PROM), an erasable
programmable read-only memory (EPROM), an electrically
erasable programmable read-only memory (EEPROM), or
other type of memory device.

[0097] Further, any logic or application described herein,
including fulfillment application 315 and client application
381, may be implemented and structured in a variety of
ways. For example, one or more applications described may
be implemented as modules or components of a single
application. Further, one or more applications described
herein may be executed in shared or separate computing
devices or a combination thereof. For example, a plurality of
the applications described herein may execute in the same
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computing device 1300, or in multiple computing devices in
the same computing environment 303, or within the wear-
able computing device 103. Additionally, it is understood
that terms such as “application,” “service,” “system,”
“engine,” “module,” and so on may be interchangeable and
are not intended to be limiting.
[0098] Disjunctive language such as the phrase “at least
one of X, Y, or Z,” unless specifically stated otherwise, is
otherwise understood with the context as used in general to
present that an item, term, etc., may be either X, Y, or Z, or
any combination thereof (e.g., X, Y, and/or Z). Thus, such
disjunctive language is not generally intended to, and should
not, imply that certain embodiments require at least one of
X, at least one of Y, or at least one of Z to each be present.
[0099] It should be emphasized that the above-described
embodiments of the present disclosure are merely possible
examples of implementations set forth for a clear under-
standing of the principles of the disclosure. Many variations
and modifications may be made to the above-described
embodiment(s) without departing substantially from the
spirit and principles of the disclosure. All such modifications
and variations are intended to be included herein within the
scope of this disclosure and protected by the following
claims.
1. A system, comprising:
a wearable computing device configured to execute an
application that renders a user interface, the wearable
computing device configured to display the user inter-
face in a field of view of a user, the user interface
comprising a worker instruction being related to a task
in a materials handling facility to be completed by the
user, the materials handling facility being configured
with a plurality of location identifiers positioned
throughout the materials handling facility, individual
ones of the plurality of location identifiers correspond-
ing to at least one of a respective location within the
materials handling facility or a bin associated with one
of a plurality of rows of shelves; and
wherein the application is further configured to:
identify one of the plurality of location identifiers using
an image capture device or a wireless receiver;

determine a location of the wearable computing device
within the materials handling facility based at least in
part on the identification of the one of the plurality of
location identifiers;

receive a robotic device identifier associated with a
robotic handling device within a radius of the loca-
tion of the wearable computing device; and

update the worker instruction within the user interface
in the field of view of the user based at least in part
upon the robotic device identifier.

2. The system of claim 1, wherein receiving the robotic
device identifier associated with the robotic handling device
further comprises receiving the robotic device identifier
from the robotic handling device.

3. The system of claim 1, wherein updating the worker
instruction within the user interface in the field of view of
the user based at least in part upon the robotic device
identifier further comprises:

transmitting the robotic device identifier to a remote
computing device; and

receiving an updated instruction from the remote com-
puting device based at least in part on the robotic device
identifier.

2 <
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4. The system of claim 3, wherein the updated instruction
comprises an identity of an item and an instruction for the
user to retrieve the item from the robotic handling device.

5. The system of claim 1, wherein the plurality of location
identifiers respectively comprise at least one of a barcode
identifier placed within the materials handling facility or a
wireless transmitter configured to wirelessly emit a location
identifier.

6. A method, comprising:

obtaining, in at least one computing device, a represen-

tation of a location identifier corresponding to a loca-
tion within a fulfillment center of a wearable display
device configured to render a user interface within a
field of view of a user, the location identifier compris-
ing one of a plurality of location identifiers in the
fulfillment center;

identifying, in the at least one computing device, the

location within the fulfillment center corresponding to
the location identifier;

generating, in the at least one computing device, a first

update corresponding to the user interface rendered by
the wearable display device based at least in part upon
the location, the first update comprising a worker
instruction associated with a task being performed by
the user;

transmitting, in the at least one computing device, the first

update to the wearable display device;

determining, in the at least one computing device, a

robotic device identifier associated with a robotic han-
dling device that is within a radius of the location of the
wearable display device; and

transmitting, in the at least one computing device, a

second update to the wearable display device, the
second update modifying the worker instruction within
the user interface in the field of view of the user based
at least in part upon the robotic device identifier.

7. The method of claim 6, wherein the first update further
comprises information corresponding to a work queue for
the user, the work queue comprising a plurality of tasks to
be performed by the user within the fulfillment center.

8. The method of claim 7, wherein the second update
modifies the work instruction to include an identity of an
item to be retrieved from the robotic handling device by the
user.

9. The method of claim 6, wherein the work instruction
comprises a destination location of the task to be performed
by the user.

10. The method of claim 9, further comprising:

determining, in the at least one computing device, a route

to the destination location associated with the worker

instruction in the fulfillment center based at least in part

on the location of the wearable display device; and
wherein the first update comprises the route.

11. The method of claim 10, wherein determining the
route to the destination location is further based at least in
part on avoiding a respective location of a plurality of other
users in the fulfillment center.

12. The method of claim 11, wherein at least one of the
other users is using a respective wearable display device that
is in communication with the at least one computing device.

13. The method of claim 6, wherein the wearable display
device comprises a projection system that projects the user
interface.



US 2018/0218218 Al

14. The method of claim 13, wherein the projection
system projects the user interface onto a lens or a pair of
glasses that are positioned in front of one or more eyes of the
user.

15. The method of claim 6, further comprising transmit-
ting, via the at least one computing device, to the robotic
handling device an instruction that directs the robotic han-
dling device to a respective location with the fulfillment
center.

16. The method of claim 15, wherein the instruction
comprises an identity of an item to be retrieved by the
robotic handling device at the respective location.

17. A non-transitory computer-readable medium embody-
ing a program executable on at least one computing device,
the program causing the at least one computing device to at
least:

obtain a representation of a location identifier correspond-

ing to a location within a fulfillment center of a
wearable display device configured to render a user
interface within a field of view of a user, the location
identifier comprising one of a plurality of location
identifiers in the fulfillment center;

identify the location within the fulfillment center corre-

sponding to the location identifier;

generate a first update corresponding to the user interface

rendered by the wearable display device based at least
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in part upon the location, the first update comprising a
worker instruction associated with a task being per-
formed by the user;

transmit the first update to the wearable display device;

determine a robotic device identifier associated with a

robotic handling device that is within a radius of the
location of the wearable display device; and

transmit a second update to the wearable display device,

the second update modifying the worker instruction
within the user interface in the field of view of the user
based at least in part upon the robotic device identifier.

18. The non-transitory computer-readable medium of
claim 17, wherein the first update further comprises infor-
mation corresponding to a work queue for the user, the work
queue comprising a plurality of tasks to be performed by the
user within the fulfillment center.

19. The non-transitory computer-readable medium of
claim 17, wherein the second update modifies the work
instruction to include an identity of an item to be retrieved
from the robotic handling device.

20. The non-transitory computer-readable medium of
claim 17, wherein the plurality of location identifiers cor-
respond to at least one of a barcode identifier placed within
the fulfillment center or a wireless transmitter configured to
wirelessly emit the location identifier.
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